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The structures generated by submission 18, and re-ranked in submissions 23, 24 and 25 are
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Generated structures, molecular-dynamics trajectories, and ranking information can be found
at the NYU Faculty Digital Archive (archive.nyu.edu).
*E-mail: reilly@ccdc.cam.ac.uk
1
Figure S1: Asymmetric unit of XXIII form E, showing anisotropic displacement parameters
(thermal ellipsoids) of the heavy atoms, plotted at the 50% probability level. H
atoms are drawn as fixed-sized spheres for clarity.
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Table S1: Comparison of the experimental structure and matching predictions of XXII, which crystallises as P21/n, in terms of the relative deviation
in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of matching
clusters of 20 molecules (RMSD20) and the overlay of the experimental and predicted conformations (RMSD1) are also given in A˚.
Experimental values for lattice parameters, unit-cell volume and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank List a b c β Volume Density RMSD20 RMSD1
Experiment (T = 150 K) – – 11.947(2) 6.696(1) 12.598(3) 108.60(3) 955.164 1.727 – –
Day et al. 1 2 −2.07 −0.68 −3.23 −3.13 −4.17 4.33 0.267 0.043
Dzyabchenko 1 1 0.44 1.61 −0.44 −1.84 2.73 −2.68 0.189 0.060
van Eijck 4 1 2.40 −1.57 −1.89 −1.19 −0.39 0.37 0.269 0.051
van den Ende, Cuppen et al. 9 1 0.91 −0.56 0.05 −0.07 0.44 −0.46 0.196 0.113
Obata & Goto 2 1 6.14 −1.49 8.22 −2.32 14.72 −12.85 0.808 0.049
Mohamed 1 1 0.70 −0.17 −0.47 −1.99 1.26 −1.26 0.234 0.081
Neumann, Kendrick, Leusen 2 1 1.78 0.80 2.61 1.26 4.40 −4.23 0.170 0.040
Pantelides, Adjiman et al. 6 1 1.27 −1.52 −3.14 −2.97 −1.72 1.73 0.306 0.067
Podeszwa et al. 3 2 3.00 −0.49 0.80 0.17 3.20 −3.12 0.257 0.111
Price et al. 6 1 1.94 −0.68 −1.32 −2.29 1.27 −1.27 0.260 0.041
Price et al. 2 2 1.85 1.38 1.29 −1.22 5.38 −5.12 0.204 0.048
Tuckerman, Szalewicz et al. 4 1 1.66 0.70 0.43 0.47 2.49 −2.45 0.187 0.102
Zhu, Oganov, Masunov 3 1 2.07 −0.93 −2.48 −3.26 0.48 −0.49 0.340 0.046
Tkatchenko et al. (Price) 1 2 1.53 0.82 0.20 −0.83 3.10 −3.02 0.166 0.026
Table S2: Comparison of the experimental structure and matching predictions of XXIII A, which crystallises as P21/c, in terms of the relative
deviation in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of
matching clusters of 20 molecules (RMSD20) and the overlay of the experimental and predicted conformations (RMSD1) are also given
in A˚. Experimental values for lattice parameters, unit-cell volume and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank a b c β Volume Density RMSD20 RMSD1
Experiment (T = 300 K) – 11.1637(10) 10.5295(10) 16.2358(15) 95.749(2) 1898.9(3) 1.351 – –
Day et al. 23 −2.57 3.05 1.76 1.03 1.98 −1.93 0.388 0.181
van Eijck 83 9.60 −2.54 −4.23 −3.62 2.73 −2.65 0.785 0.177
Neumann, Kendrick, Leusen 26 −2.37 0.48 −0.07 −0.77 −1.86 1.90 0.181 0.069
Pantelides, Adjiman et al. 70 8.68 −6.20 −3.96 0.87 −2.25 2.31 0.769 0.232
3
Table S3: Comparison of the experimental structure and matching predictions of XXIII B, which crystallises as P 1¯, in terms of the relative deviation
in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of overlay of
matching clusters of 20 molecules (RMSD20) and the overlay of the experimental and predicted conformations (RMSD1) are also given
in A˚. Experimental values for lattice parameters, unit-cell volume and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank List a b c α β γ Volume Density RMSD20 RMSD1
Experiment (T = 300 K) – – 7.0061(13) 7.8047(15) 18.893(4) 85.277(4) 80.753(4) 65.769(3) 929.7(3) 1.380 – –
Day et al. 75 2 2.40 5.71 −4.25 4.88 7.00 −0.68 4.44 −4.26 0.733 0.253
van Eijck 20 1 2.93 3.87 −3.82 4.81 3.05 −1.86 2.35 −2.30 0.548 0.132
Elking & Fusti-Molnar 78 1 2.61 2.47 −4.83 5.15 2.03 −0.60 0.04 −0.06 0.550 0.148
Obata & Goto 13 1 2.90 5.19 −1.21 2.51 4.96 −1.10 7.28 −6.79 0.512 0.144
Mohamed 88 1 4.55 2.49 2.37 1.73 8.26 −2.95 9.19 −8.43 0.827 0.339
Neumann, Kendrick, Leusen 2 1 1.18 −0.21 −3.25 2.69 −0.20 −2.11 −3.50 3.61 0.344 0.092
Pantelides, Adjiman et al. 13 1 2.92 1.97 −6.23 −2.46 3.27 0.06 −1.23 1.23 0.767 0.180
Price et al. 1 1 2.22 0.85 −4.36 4.57 1.08 −1.19 −1.91 1.94 0.476 0.133
Price et al. 2 1 2.21 0.75 −4.36 4.67 1.16 −1.24 −2.03 2.06 0.480 0.133
Brandenburg & Grimme (Price) 11 1 0.47 −3.39 −3.07 3.33 −1.09 −2.53 −7.53 8.12 0.524 0.223
Brandenburg & Grimme (Price) 1 2 2.74 −0.05 −6.10 4.86 0.18 −3.60 −5.62 5.94 0.608 0.125
Tkatchenko et al. (Price) 2 1 1.63 −0.62 −4.78 4.28 0.60 −1.33 −4.48 4.67 0.470 0.094
Table S4: Comparison of the experimental structure and matching prediction of XXIII C, which crystallises as Z ′ = 2 in P21/c, in terms of the
relative deviation in lattice parameters, volume and density: ((pred. − expt.)/expt.) × 100%. The root mean squared deviation for the
overlay of matching clusters of 20 molecules (RMSD20) is also given in A˚. Experimental values for lattice parameters, unit-cell volume
and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank a b c α β γ Volume Density RMSD20
Experiment (T = 300 K) – 7.6375(11) 12.0393(17) 20.443(3) 84.790(3) 85.379(3) 80.091(3) 1840.0(5) 1.394 –
Neumann, Kendrick, Leusen 6 −1.40 −1.78 −0.60 2.01 1.24 0.28 −3.38 3.53 0.228
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Table S5: Comparison of the experimental structure and matching predictions of XXIII D, which crystallises as P21/n, in terms of the relative
deviation in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of
matching clusters of 20 molecules (RMSD20) and the overlay of the experimental and predicted conformations (RMSD1) are also given
in A˚. Experimental values for lattice parameters, unit-cell volume and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank List a b c β Volume Density RMSD20 RMSD1
Experiment (T = 300 K) – – 13.886(4) 10.728(3) 14.078(4) 113.632(5) 1921.3(9) 1.335 – –
Day et al. 75 1 2.18 1.86 2.33 2.59 3.98 −3.80 0.410 0.225
Neumann, Kendrick, Leusen 11 1 −2.32 1.14 0.90 2.58 −2.68 2.78 0.469 0.131
Price et al. 85 1 −2.10 1.29 1.55 1.80 −0.94 0.98 0.417 0.109
Price et al. 44 2 −2.29 1.16 1.48 1.83 −1.36 1.40 0.422 0.109
Tkatchenko et al. (Price) 2 2 −3.47 0.42 0.83 1.56 −3.62 3.79 0.437 0.113
Table S6: Comparison of the experimental structure and matching prediction of XXIV, which crystallises as P21/c, in terms of the relative deviation
in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of matching
clusters of 60 components (RMSD60, including H atoms) is also given in A˚. Experimental values for lattice parameters, unit-cell volume
and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank a b c β Volume Density RMSD60
Experiment (T = 240 K) – 3.9906(1) 21.2366(6) 10.1014(3) 97.833(2) 848.07(4) 1.571 –
Neumann, Kendrick, Leusen 2 2.70 −1.47 −1.32 0.77 −0.34 0.34 0.169
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Table S7: Comparison of the experimental structure and matching predictions of XXV, which crystallises as P21/c, in terms of the relative deviation
in lattice parameters, volume and density: ((pred.− expt.)/expt.)× 100%. The root mean squared deviation for the overlay of matching
clusters of 20 molecules (RMSD20) is also given in A˚. Experimental values for lattice parameters, unit-cell volume and density are reported
in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank List a b c β Volume Density RMSD20
Experiment (T = 298 K) – – 10.4240(2) 27.5781(6) 8.1258(2) 109.564(1) 2201.10(8) 1.396 –
van Eijck 1 1 4.58 1.43 −4.60 0.73 0.68 −0.71 0.464
Neumann, Kendrick, Leusen 6 1 0.19 −1.12 −1.16 0.33 −2.30 2.32 0.124
Pantelides, Adjiman et al. 1 1 3.24 1.60 −3.53 1.42 0.18 −0.21 0.340
Price et al. 1 1 3.03 1.04 −3.69 1.15 −0.54 0.51 0.316
Price et al. 1 2 2.71 0.79 −3.66 1.15 −1.07 1.04 0.310
Zhu, Oganov, Masunov 2 1 0.97 −0.18 −5.24 1.10 −5.22 5.48 0.296
Brandenburg & Grimme (Price) 2 1 −0.54 −0.92 −4.68 0.31 −6.27 6.65 0.273
Tkatchenko et al. (Price) 1 1 2.02 0.75 −3.82 1.38 −2.11 2.12 0.295
Table S8: Comparison of experimental and matching predictions of form 1 of XXVI, which crystallises as P 1¯, in terms of the relative deviation in
lattice parameters, volume and density: ((pred. − expt.)/expt.) × 100%. The root mean squared deviation for the overlay of overlay of
matching clusters of 20 molecules (RMSD20) and the overlay of the experimental and predicted conformations (RMSD1) are also given
in A˚. Experimental values for lattice parameters, unit-cell volume and density are reported in A˚ and ◦, A˚3 and g/cm3, respectively.
Rank List a b c α β γ Volume Density RMSD20 RMSD1
Experiment (T = 298 K) – – 10.4022(8) 11.0302(14) 14.1789(10) 76.829(8) 73.331(7) 63.470(12) 1384.9(3) 1.346 – –
Elking & Fusti-Molnar 8 1 0.47 −0.28 2.39 14.60 1.24 −1.14 2.52 −2.46 0.366 0.186
Elking & Fusti-Molnar 1 2 −1.32 −1.95 −2.73 2.65 1.66 1.99 −4.03 4.20 0.295 0.096
Neumann, Kendrick, Leusen 1 1 −1.22 0.33 −1.59 2.27 0.20 0.30 −1.90 1.94 0.227 0.080
Price et al. 2 1 −1.33 1.30 0.38 2.23 0.27 −0.96 0.25 −0.25 0.285 0.126
Price et al. 1 2 −1.37 1.30 0.18 2.29 0.09 −0.95 −0.04 0.04 0.293 0.126
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Table S9: Summary of the computational resources used by each submission in terms of raw CPU hours. Due to the range of hardware and facilities
used the numbers have not been normalised. In total, over 40 million CPU hours were used by the submissions combined.
Team XXII XXIII XXIV XXV XXVI Total Notes
Chadha & Singh 350 450 600 1,400 Intel® Xeon® 3.2 GHz processors
Cole et al. 6 538 46 246 836 Intel Core i7 3.5 GHz processors
Day et al. 12,714 394,948 15,241 121,701 179,897 724,501 Range of processors/hardware, see SI document
Dzyabchenko 144 3,648 3,360 7,152 Intel Xeon 5450
van Eijck 130 2,810 1,400 8,060 7,630 20,030 Normalised to 2.66 GHz Intel Quad 9400 processors
Elking & Fusti-Molnar 418,540 242,000 235,400 135,000 190,000 1,220,940 Intel Xeon Processors
van den Ende, Cuppen et al. 9,741 7,777 6,388 23,906 Intel and AMD processors (2.2–2.6 GHz)
Facelli et al. 268,012 38,500 11,500 39,000 357,012 Intel Xeon E5-2670 processors (2.6 GHz), time for XXII
includes alternative ab initio method
Obata & Goto 19,200 346,000 325,000 690,200 Normalised to Intel Xeon 2.7 GHz
Hofmann & Kuleshova 10 630 623 202 255 1,720 Intel E5440 2.8 GHz processors
Lv, Wang, Ma 325,000 325,000 Normalised to 3 GHz
Marom et al. 30,000,000 30,000,000 1.6 GHz PowerPCs (for majority) and Intel Xeon E5-2680
2.8 GHz processors
Mohamed 26 106 81 61 274 2.0 GHz and 2.2 GHz processors
Neumann, Kendrick, Leusen 32,160 146,120 103,700 84,680 356,844 723,504 Normalised to 2.6 GHz
Pantelides, Adjiman et al. 333 87,000 37,535 272,500 397,368 Typically Intel Xeon E5-2660 2.20 GHz processors
Pickard et al. 380,000 380,000 Intel Xeon E5-2680v2 2.8 GHz and Ivy Bridge E5-2697v2
2.7 Ghz
Podeszwa et al. 72,220 72,220 2.6 and 2.2 GHz AMD Opteron processors (counting
potential generation by Szalewicz et al.)
Price et al. 26,000 84,000 63,000 169,000 327,000 669,000 Various (old) hardware, see SI document
Szalewicz et al. 66,000 66,000 Intel Ivy Bridge 2.5 GHz
Tuckerman, Szalewicz et al. 81,000 81,000 AMD Athlon X4 620 2.6 GHz and Intel Xeon 2695v3 2.3
GHz processors (counting potential generation by Szalewicz
et al.)
Zhu, Oganov, Masunov 4,000 275,000 279,800 30,000 180,000 768,800 Intel Xeon E5-2630v2 2.6 GHz
Boese (Hofmann) 80,000 80,000 80,000 80,000 80,000 400,000 Intel Xeon E5-2650v2 2.6 GHz
Brandenburg & Grimme (Price) 13,665 8,661 3,509 34,824 10,135 70,794 Intel Xeon E5620
Szalewicz et al. (Price) 15,000 15,000 Intel Ivy Bridge 2.5 GHz
Tkatchenko et al. (Price) 100,000 2,100,000 500,000 500,000 3,200,000 1.6 GHz PowerPCs & 2.6 GHz Intel Sandy Bridge-EP
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Table S10: Brief summary of the methods used by each group in the investigation and generation of conformations and initial crystal structures.
See respective SI document for each team for full details.
Team Conformational Searches Molecular Model in
Search
Structure Generation Software Space groups References
1 Molecular dynamics Rigid conformations in
search
Simulated annealing Materials Studio 8.0 All 230 space groups Karfunkel and Gdanitz
(1992)
2 Generated using Corina and
CSD bond length, angle and
rotamer distributions
Rigid analogue Based on CSD analogues In-house software; CSD
Conformer Generator
No restrictions on analogue
structure’s space group
3 Low-mode conformation
search method with OPLS2005
followed by DFT calculations
Rigid searches for all,
one flexible search for
XXIII
Sobol’ sequences Global Lattice Energy Ex-
plorer (GLEE)
94 space groups for XXII,
up to 25 most-common
space groups for others; see
SI
Case et al. (2016)
4 XXII: bent vs. planar confor-
mations of the free molecule
have been compared by their
optimised Hartree-Fock ener-
gies. Not a separate step for
other systems
XXII: rigid through-
out the packing search;
XXVI: flexible with re-
spect to torsion rota-
tions about the cen-
tral, the naphthalene-
amide and the amide-
chlorobenzene bonds
Systematic scan of parame-
ter space for starting mod-
els: up to 1080 sets of Eu-
ler angles, eight center-of-
mass positions of molecule
in the unit cell and seven
unit-cell shapes
PMC (updated version
with new procedure for
automatic scans of trial
models)
P 1¯, P21, Pc, P21/c,
C2, Cc, P212121, Pca21,
Pna21, Pbca, C2/c for
XXII and XXVI; P 1¯ and
P21/c for XXV
Dzyabchenko (2008)
5 CSD search and ab initio (6-
31G*) conformational scans
Fully flexible molecules Random search UPACK 10/11, GAMESS-
UK 6.2.1, MOLDEN
P21/c, P 1¯, P212121, P21,
Pbca, C2/c, Pna21, Cc,
Pca21, C2, P1, Pbcn, and
Pc
van Eijck and Kroon
(2000); van Eijck
(2015)
6 Conformations generated in
the gas phase using a force field
(MMFF)
Randomly generated struc-
tures
– 32 most-likely space groups
(from CSD)
7 DFT optimisation of gas-phase
molecules
Flexible throughout all
targets, one specific
conformation (XXII),
multiple conformations
three random assigned
dihedrals (XXIII),
XXV three differently
oriented 1:1 pairs
and two differently
oriented 1:2 triples
both with three
randomly assigned
dihedrals
Quasi-random search UPACK 10 C2, C2/c, C2/m, Cc,
P 1¯, P1, P21, P21212,
P212121, P21/c, P21m,
P2/c, Pbca, Pbcn, Pc,
Pca21, Pccn, Pna21, and
Pnma
van Eijck and Kroon
(2000)
Continued on next page...
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Table S10: Brief summary of the methods used by each group in the investigation and generation of conformations and initial crystal structures.
See respective SI document for each team for full details.
Team Conformational Searches Molecular Model in
Search
Structure Generation Software Space groups References
8 Randomly selected dihedrals Flexible (dihedrals) Genetic algorithm MGAC P1, P 1¯, P21, C2, Pc, Cc,
P21/c, C2/c, P212121,
Pca21, Pna21, Pbcn,
Pbca, and Pnma
Kim et al. (2009)
9 Gas-phase searches using
CONFLEX
Fully flexible molecules systematic grid search CONFLEX P1, P 1¯, P21, C2, Pc, Cc,
P21/c, C2/c, P212121,
Pca21, Pna21, Pbcn,
Pbca, and Pnma
Goto and Osawa (1989,
1993)
10 Molecular structures were
analysed using systematic
grid searches for possible
conformations
Rigid conformations in
search
Quasi-random searching
using estimated cell
volume
Materials Studio,
FlexCryst 2.03.05
Nine most-common space
groups
Hofmann (2010)
11 DFT geometry optimisations Rigid conformations in
structure
Random search under
constraints of space-group
symmetry
CALYPSO 4.0 Searches in space groups
with Z ≤ 4
Wang et al. (2012)
12 Ab initio unconstrained
optimisation (PBE+TS) of
monomer geometry
Initial pool
contained different
conformations; the
molecules were fully
flexible in the ab initio
GA search
Genetic algorithm GAtor P21, P2, P 1¯, Pc, Pm,
P212121, P21212, C2,
P21/c, Pca21, and Pna21
13 Conformational search space
initially mapped at the (semi-
empirical) AM1 level but final
conformations were calculated
ab initio [MP2/6-31G(d,p) or
B3LYP/6-31G(d,p)]
Rigid conformation
used for all systems
during crystal
structure searches.
Two separate rigid
body searches were
performed for XXIII
Monte Carlo simulated an-
nealing
Materials Studio 7.0 P1, P 1¯, P21, P21/c,
P212121, P21212, Pbca,
Pna21, Pca21, C2/c, Cc,
C2 for all attempts with
additional space groups for
XXII; see SI document
Karfunkel and Gdanitz
(1992)
14 Isolated-molecule conformer
analysis with tailor-made force
field to characterise molecular
flexibility
Fully flexible molecules Monte Carlo parallel tem-
pering
GRACE 2.4 All 230 space groups for
XXII, 38 most-common
space groups for all other
Z′ = 1 searches and 11
most-likely for Z′ = 2
searches
15 Scans of specific torsions and
CSD analysis
Partially flexible; see
SI for details
Sobol’ sequences CrystalPredictor 59 most-common space
groups
Kazantsev et al.
(2010); Habgood et al.
(2015)
16 – Fully flexible molecule Ab initio random structure
searching
CASTEP All space groups with Z =
1, 2 random space groups
for Z > 2
Clark et al. (2005)
Continued on next page...
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Table S10: Brief summary of the methods used by each group in the investigation and generation of conformations and initial crystal structures.
See respective SI document for each team for full details.
Team Conformational Searches Molecular Model in
Search
Structure Generation Software Space groups References
17 Ab initio unconstrained opti-
misation (PBE0-D3)
Rigid conformation Systematic angular sweep
for each of the coordina-
tion geometries used with
SAPT(DFT)-based poten-
tial
MOLPAK, PMIN (March
2014)
P1, P 1¯, P21, P21/c,
Cc, C2, C2/c, Pc, P2/c,
P21/m, P2/m, P2, Pm,
P2/m, P21212, P212121,
Pca21, Pna21, Pnn2,
Pba2, Pnc2, P2221,
Pmn21, Pma2, Pbcn,
Pbca
Holden et al. (2014)
18 Ab initio torsion scans + CSD
surveys
Rigid conformations
for XXII and XXV,
partially flexible for
XXIII, XXIV and
XXVI
Sobol’ sequences CrystalPredictor 1.6–2.1 59 most-common space
groups
Kazantsev et al. (2010,
2011); Habgood et al.
(2015)
19 Ab initio unconstrained
optimisation (PBE0-D3) of
monomer geometry
Rigid conformation Sobol’ sequences CrystalPredictor 1.6 59 most-common space
groups
Kazantsev et al.
(2010); Misquitta et al.
(2005)
20 Ab initio unconstrained op-
timisation [PBE0-D3, aug-cc-
pVTZ] to obtain the monomer
geometry
Rigid conformation Random packing followed
by structure optimisation
followed by thermal aver-
aging using molecular dy-
namics in an isothermal-
isobaric ensemble with a
fully flexible cell. The
stability of structures on
a free-energy surface was
tested using the Crystal-
AFED approach
UPACK and PINY MD
(modified for use with
SAPT(DFT) potentials)
16 common space groups van Eijck and Kroon
(1999); Tuckerman
et al. (2000); Misquitta
et al. (2005)
21 Exhaustive conformational
search with FF partly fitted to
DFT scans of potential-energy
surface
Rigid conformations Evolutionary algorithm;
dimers used as starting
points in some calculations
for XXIII, XXV and XXVI
TINKER, USPEX All triclinic, monoclinic,
orthorhombic and tetrago-
nal space groups with Z ≤
8 for Z′ = 1 searches.
Z′ = 2 searches used P1,
P 1¯, P21, Cc, Pc, P21/c,
P212121, Pna21, Pca21
Zhu et al. (2012);
Lyakhov et al. (2013)
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Table S11: Brief summary of the methods used by each group in the optimisation and ranking of generated crystal structures. See respective SI
document for each team for full details.
Final Predictions
Team Fitness Function for Generation and
Initial Optimisation
List 1 List 2 Software References
1 COMPASS (2.8) force field Force-field energy ranking – Materials Studio 8.0
2 CSD-fitted 6-exp potential (no partial
charges) with a CSD-derived torsion
term
Force-field score ranking, with some
final lists partially filtered by contacts,
motifs etc.
– In-house software
3 exp-6 potential (trained in some cases)
with atomic multipoles calculated in
polarisable continuum model
Ranked by final lattice energy after
flexible optimisations
Rigid-body Helmholtz free energies at
300 K (XXII, XXV); lattice ener-
gies different polarisation treatments
(XXIV and XXVI); Lattice energy
after a fully flexible search for XXIII
DMACRYS,
CrystalOptimizer
Price et al. (2010);
Kazantsev et al.
(2011); Nyman and
Day (2015)
4 Lattice energy calculated with empir-
ical potentials as a function of all
structural parameters consistent with
postulated space group
Ranked by final lattice energy from
optimisations
– PMC –
5 Generation: OPLS-type Lennard-
Jones potential; Initial optimisa-
tion: Price-Williams-type Buckingham
function. Both with fixed point
charges
Price-Williams-type Buckingham force
field, 6-31G** calculations for individ-
ual point changes and intramolecular
energies
– UPACK 10/11,
GAMESS-UK 6.2.1,
MOLDEN
See SI document
6 8-6 LJ potential, distributed multi-
poles
Final structures with optimised molec-
ular geometries and multipoles
DFT optimisations and re-ranking of
intermediate results using PBE+XDM
functional
Quantum ESPRESSO Giannozzi et al. (2009)
7 Simple LJ force field and adapted Gen-
eralized Amber Force Field (GAFF);
flexible molecules
Lattice-energy estimation using q-
GRID for top-25 structures (XXII), 10
out of top-25 structures (XXIII); the
rest of top 100 comes from adapted
GAFF
Growth-rate analysis from kinetic
Monte Carlo simulations
q-GRID, Monty de Klerk et al. (2016);
Deij et al. (2007)
8 CHARMM force field Top 110 structures re-ranked with
PBE-D2 density functional
Full ab initio search with PBE-D2
density functional and updated MGAC
code
Quantum ESPRESSO Giannozzi et al. (2009)
9 MMFF94 force field Low-energy structures re-ranked with
PBE+TS functional
(Continuation of List 1) CONFLEX 7,
Materials Studio
8.0, CASTEP
See SI document
Continued on next page...
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Table S11: Brief summary of the methods used by each group in the optimisation and ranking of generated crystal structures. See respective SI
document for each team for full details.
Final Predictions
Team Fitness Function for Generation and
Initial Optimisation
List 1 List 2 Software References
10 Force field obtained in multi-step
procedure from experimental crystal
structures by data mining. In a first
step an approximate function is de-
rived by singular value decomposition
and the final force field is refined by
classification
Final ranking with FF energies – FlexCryst 2.03.05 Apostolakis et al.
(2001)
11 Lattice energy obtain through plane-
wave density-functional theory via
PBE+optB86b-vdW functional
Re-optimisation of top 100 structures
with PBE+optB86b-vdW functional
(tighter settings)
(Continuation of List 1) VASP 5.3 Kresse and
Furthmu¨ller (1996)
12 Harris functional evaluation of single-
point PBE+TS energies
PBE+TS density functional optimisa-
tions
PBE+MBD density functional single-
point energies
FHI-aims Blum et al. (2009)
13 Dreiding force field used for search
with atomic charges fitted to electro-
static potential of ab initio wavefunc-
tion
Re-optimisation of the lattice energy
for the 2000 lowest energy structures
from the Polymorph Predictor search
using distributed multipole model of ab
initio wavefunction using DMACRYS
– Materials Studio 7.0,
DMACRYS 2.0.8
Price et al. (2010)
14 Step 1: Lattice energies calculated
with tailor-made force field; Step 2:
Course DFT-D lattice energies
DFT-D with PBE functional and
dispersion correction according to
Neumann-Perrin
List also contains Z′ = 2 structures for
XXIII and XXVI
GRACE 2.4, VASP 5.2 Neumann and Perrin
(2005); Kendrick et al.
(2012); Kresse and
Furthmu¨ller (1996)
15 FIT potential and atomic charges
for search, atomic multipoles used
for optimisation; Intramolecular con-
formational energy interpolated from
DFT calculations
Final flexible optimisations with
atomic multipoles, FIT potential
using DFT intramolecular energies
– Crystal Predictor,
DMACRYS,
CrystalOptimizer
Kazantsev et al.
(2010); Price et al.
(2010); Kazantsev
et al. (2011)
16 PBE density functional augmented
with various vdW terms
Ranked on PBE+MBD after opti-
misations; see SI for discussion of
harmonic and anharmonic free-energy
contributions
– CASTEP 8.0 Clark et al. (2005)
17 Minimum volume followed by energy
minimisation for 500 highest-density
structures for each coordination geom-
etry. See SI documents for details of
potentials
298 K molecular dynamics simulation
with a different SAPT(DFT)-based
potential
Previous step repeated with a different
SAPT(DFT)-based potential
DL POLY Classic 1.9,
SAPT2012.2
Todorov et al. (2006);
Misquitta et al. (2005)
Continued on next page...
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Table S11: Brief summary of the methods used by each group in the optimisation and ranking of generated crystal structures. See respective SI
document for each team for full details.
Final Predictions
Team Fitness Function for Generation and
Initial Optimisation
List 1 List 2 Software References
18 Lattice energy calculated with atomic
charges and empirical exp-6 inter-
molecular model, and interpolation
of a grid of ab initio conformational
energies
Optimisation of lattice energy from
PBE0/6-31G(d,p) intramolecular en-
ergy and distributed multipoles and
intermolecular energy from distributed
multipoles and repulsion-dispersion
FIT exp-6 potential
Re-ranking with second derivative
entropy estimate and PCM ( = 3)
polarization. Similar structures were
removed
DMACRYS 2.2.0.1,
CrystalOptimizer 2.4
Price et al. (2010);
Kazantsev et al.
(2011); Habgood et al.
(2015)
19 Analytical fit to SAPT(DFT) surface
with combining rules for exp-6-1 pa-
rameters.
Re-optimisation of lattice energy from
analytical undamped atom-atom ex-6-
1 function fitted to SAPT(DFT) dimer
intermolecular energies
– CrystalPredictor 1.6,
DMACRYS 2.2.0.1
Kazantsev et al.
(2010); Price et al.
(2010)
20 Ab initio potential-energy surface with
rigid monomers built as a sum of pair
energies. Ab initio calculation on a
grid of dimer’s inter-monomer config-
urations performed using SAPT(DFT)
and then fitted to an analytic function
Energies of structures determined by
thermal averaging using molecular
dynamics in an isothermal-isobaric
ensemble with a fully flexible cell
– SAPT, PINY MD,
PLATON
Tuckerman et al.
(2000); Spek (2009);
Misquitta et al. (2005)
21 Atomic multipoles and intermolecular
force field (XXII, XXIII, XXV and
XXVI), vdW-DF density functional for
XXIV
Lowest-energy structures re-ranked
with vdW-DF functional
– DMACRYS, VASP Price et al.
(2010); Kresse and
Furthmu¨ller (1996)
22 Structures supplied by Hofmann (Sub-
mission 10)
Top 100 structures of the two last
snapshots of submission 10 were opti-
mised with the PBE+TS functional for
compounds XXII, XXIII, XXV, and
XXVI. For compound XXIV BLYP-
D3 was used. Zero-point energies com-
puted by finite differences of gradients,
where then added to the final DFT
energies
– VASP 5.4.1 Becke (1988); Kresse
and Furthmu¨ller
(1996); Lee et al.
(1988); Perdew et al.
(1996); Tkatchenko
and Scheﬄer (2009);
Grimme et al. (2010)
23 Structures supplied by Price (Submis-
sion 18) and then filtered on single-
point energies with density-functional
tight binding and minimal basis-set
corrected Hartree-Fock theory
Lowest-energy structures fully opti-
mised with HF-3catm method
Lowest-energy structures from List 1,
optimised and ranked with TPSS-
D3atm density functional and com-
bined with HF-3catm zero-point cor-
rections
CRYSTAL14, VASP Dovesi et al.
(2014); Kresse and
Furthmu¨ller (1996);
Grimme et al. (2010);
Tao et al. (2003)
Continued on next page...
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Final Predictions
Team Fitness Function for Generation and
Initial Optimisation
List 1 List 2 Software References
24 Structures supplied by Price (Submis-
sion 18)
Evaluation of lattice energy from
analytical undamped atom-atom exp-
6-1 function fitted to SAPT(DFT)
intermolecular energies of the 6 dimer
types.
– DMACRYS 2.0.8 Price et al. (2010); Mis-
quitta et al. (2005)
25 Structures supplied by Price (Sub-
mission 18) and then optimised with
PBE+TS density functional
Single-point PBE+MBD density func-
tional total energy
PBE+MBD energies augmented with
Helmholtz free energies at 300 K
(PBE+TS)
FHI-aims Blum et al. (2009);
Tkatchenko and
Scheﬄer (2009);
Tkatchenko et al.
(2012); Ambrosetti
et al. (2014)
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Table S12: The stabilities of the five experimentally known polymorphs of XXIII calculated by
different teams after the blind test deadline, reported relative to the lowest-energy
polymorph at that level of theory. All values are in kJ/mol (per molecule), apart from
those of Team 10, which are dimensionless. All vibrational free-energy contributions
(Fvib) have been calculated at 300 K. While the method column provides a brief
summary of the methods employed, there are many underlying differences between
the different approaches, e.g. density-functional theory basis set and self-consistent
field convergence parameters, k- and q-point sampling, wavefunctions used for atomic
charges and multipoles and intra-molecular energies, and geometries used for the
calculations. Please consult the SI documents of each submission for full details.
Team Method Form A Form B Form C Form D Form E
3 Atomic multipoles and exp-6 1.3 5.5 0.0 2.5 0.5
5 Atomic charges and exp-6 4.2 0.0 5.6 5.6 4.6
10 Data-mining force field 23 18 5 48 0
14 PBE+Neumann-Perrin 3.9 0.0 0.1 2.7 2.0
18 Atomic multipoles and exp-6 9.4 0.0 3.3 9.2 5.3
18 As above with Fvib 7.4 0.0 1.8 7.1 –
R22 PBE+TS 4.5 0.0 2.8 7.0 5.8
R22 PBE+TS + Fvib (PBE+TS) 1.6 2.9 0.0 0.8 2.2
R22 PBE+MBD 3.8 0.8 0.0 4.5 2.1
R22 PBE+MBD + Fvib (PBE+TS) 3.7 6.5 0.0 1.2 1.4
R22 optB88-vdW 5.5 0.2 0.0 7.6 3.8
R22 optB88-vdW + Fvib (PBE+TS) 5.4 5.9 0.0 4.3 3.0
R22 RPBE-D3 0.8 0.4 0.0 1.2 1.3
R22 RPBE-D3 + Fvib (PBE+TS) 2.8 8.2 2.1 0.0 2.6
R23 HF-3c 11.2 2.9 0.0 10.4 5.4
R23 TPSS-D3 3.3 0.0 5.8 5.4 3.7
R23 TPSS-D3 + Fvib 4.1 0.0 3.7 2.9 1.7
R25 PBE+TS 4.4 0.0 2.3 6.4 4.7
R25 PBE+TS + Fvib 1.9 0.0 2.1 2.7 1.8
R25 PBE+MBD 4.0 1.9 0.0 4.7 1.9
R25 PBE+MBD + Fvib (PBE+TS) 2.5 2.9 0.9 2.0 0.0
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